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DETAILED ACTION 

Claim Objections 

1 . Claim 1 5 is objected to because of the following informalities: 

(1) Applicant writes "...the reaction is brought to the boiling temperature of the alcoholic 
reaction media and at atmospheric temperature . .." It is unclear which temperature 
applicant means to claim. Examiner assumes that applicant meant to write at 
atmospheric pressure . 

(2) The last phrase ("the ethylene glycol and the alcoholic reaction media are separated 
and recovered") is redundant. 

2. Claim 18 is objected to because of the informalities: Applicant writes " alkaline 
metal hydroxides or alkaline earth metal hydroxides." The first alkaline should be 
changed to alkali. 

3. Claim 20 is objected to because of the following informalities: the language in the 
4 th line is unclear. It reads: "... sulfuric acid or hydrochloric acid are employed until an 
acid pH is achieved of the media where this reaction takes place . .." "of can be replaced 
with "in", or the whole underlined phrase can go before "is achieved", for example; or 
the whole sentence can be rewritten for clarification. Also, grammatically, "are" should 
be "is". 
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Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

6. Claims 15, 17, 20 - 22 are rejected under 35 U.S.C. 102(a) as being 
anticipated by Yazaki et al (US 6,580,005). 

7. Regarding claims 15 and 22: Yazaki discloses (abstract, column 2, lines 12-38, 
claims 1 - 3) a process for recycling PET waste comprising: 

(a) a decomposition reaction with an alcohol and a base metal, the base metal being 
equi-molar or excess-molar relative to the PET, to form the salt of terephthalic acid and 
ethylene glycol 

(b) a solid-liquid separation where the salt of the terephthalic acid is separated from the 
alcohol and water is added; the salt of terephthalic acid is dissolved in water while 
insoluble impurities are removed 

(c) a crystallization step where a strong acid is added the solution of the salt of 
terephthalic acid to crystallize the latter 

(d) a separation of the terephthalic acid crystals followed by washing them and drying 
them 
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(e) the alcohol used by Yazaki is ethylene glycol, which reads on applicant's alcohol. 
Therefore, the separation and recovery step of the ethylene glycol and alcohol as 
claimed by applicant is accomplished in step (b). The ethylene glycol can be returned 
to step (a) (column 2, lines 63 - end, column 3, lines 1 - 9). 

8. The temperature of the decomposition reaction ranges from 1 30 to 1 80 °C, which 
is close to the boiling point of ethylene glycol, which is 197.3 °C (column 5, lines 41 - 
58). Water is added in step (b) at 80 °C, reading on applicant's "below 90 °C" (column 
12, lines 50-65). 

9. The reaction is carried out at atmospheric pressures (column 17, lines 18 - 57). 

1 0. Regarding claim 1 7: Yazaki discloses (column 1 , lines 11 - 1 5) the use of spent 
PET from beverage bottles and the like. 

1 1 . Regarding claim 20: Yazaki discloses (column 13, lines 29 - 35) using sulfuric 
acid until the pH reaches about 2 to 4 at which point terephthalic ac id is precipitated out 
as crystals. Other acids such as hydrochloric acid, nitric acid, etc. can also be used. 

12. Regarding claim 21 : Yazaki discloses (abstract, column 2, lines 1 2 - 38, column 
14, lines 37 - 64, claims 1 - 3) vacuum filtering, washing and purifying the terephthalic 
acid crystals. 
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Claim Rejections - 35 USC § 103 

1 3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

14. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

15. Claims 18 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yazaki et al (US 6,580,005). 

16. Yazaki's disclosure is discussed above and is incorporated here by reference. 
Yazaki discloses using a base metal, but fails to teach the use exclusively of sodium 
hydroxide or potassium hydroxide. 

1 7. Yazaki discloses (column 1 1 , lines 55 - 65) that approximately 80% of the base 
metal should be sodium carbonate with 20% or less of alkali metal hydroxide, such as 
sodium hydroxide or potassium hydroxide, because containing the amount of NaOH or 
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KOH increases the efficiency of the decomposition reaction and, further, sodium 
carbonate is cheaper than sodium hydroxide. 

18. The case law has held that "A particular parameter must first be recognized as a 
result-effective variable, i.e., a variable which achieves a recognized result, before the 
determination of the optimum or workable ranges of said variable might be 
characterized as routine experimentation. In re Antonie, 559 F.2d618, 195 USPQ 6 
(CCPA 1 977). Thus, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have varied the amount of sodium hydroxide and 
sodium carbonate as necessary through routine optimization to obtain the desired 
results of efficiency and cost. 

19. Claims 16, 18 and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yazaki et al (US 6,580,005) in view of Pitat et al (GB 822,834) 
and Mays (US 3,801,273). 

20. Yazaki's disclosure is discussed above and is incorporated here by reference. 
Yazaki discloses ethylene glycol as the alcohol used in the decomposition of PET but 
fails to teach a monohydric alcohol selected from alcohols with 4 to 8 carbon atoms as 
the alcohol. 

21 . Pitat discloses a method of recycling waste PET by reacting it with a metal 
hydroxide such as sodium hydroxide with an aqueous alcohol, such as methanol or 
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ethanol (examples 2 - 4) at approximately 100 °C (page 1 , lines 41 - 53) at atmospheric 
pressures (page 2, lines 12 -13), acidifying the solution to precipitate the terephthalic 
acid (page 1 , lines 75 - 80), washing and drying the precipitate. 
Pitat teaches monohydric alcohols but fails to teach alcohols with 4 to 8 carbon atoms. 

22. Mays discloses (abstract, column 4, lines 23 - 33) a method of recovering waste 
cellulosic fibers from polyesters by heating it to 212 - 275 °C, treating it with aqueous 
alkali metal hydroxide, such as sodium hydroxide or potassium hydroxide, and an 
alcohol. The alcohol can be aliphatic monohydroxy alcohols such as methyl, ethyl, 
propyl, butyl, etc., or dihydroxy alcohols such as ethylene glycol, diethylene glycol, 
propylene glycol, etc, 

Discussion 

23. Yazaki discloses decomposing PET with an alcohol and a metal base, 
specifically sodium carbonate, but fails to teach sodium hydroxide or potassium 
hydroxide. Pitat discloses decomposing PET with an alcohol and a metal base, 
specifically sodium hydroxide and potassium hydroxide. It would have been obvious to 
one of ordinary skill in the art to have exchanged Yazaki's sodium carbonate with Pitat's 
sodium hydroxide, since both reactions are substantially identical and accomplish the 
same purpose of decomposing PET with a metal base and an alcohol. 
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24. Yazaki discloses decomposing PET with a metal base and alcohol but uses 
ethylene glycol instead of a monohydric alcohol. Pitat discloses the use of a monohydric 
alcohol for the same purpose of decomposing PET with a metal base and an alcohol. 
Mays discloses using either a monohydric or a dihydric alcohol interchangeably. It 
would have been obvious to one of ordinary skill in the art to have used Yazaki's 
invention using Mays' monohydric alcohol with 4 or more carbon atoms, since Mays 
discloses that monohydric alcohols and diols can be used interchangeably and Pitat 
discloses that monohydric alcohols is used in the same type of reaction taught by 
Yazaki, which is to decompose PET with an alcohol and a base metal. 

25. Additionally, applicant admits (page 6, lines 18-25) that mono or polyhydric 
alcohols can be used, and especially preferred is a methanol/ethanol mixture. 
Therefore, it would have been obvious to one of ordinary skill in the art to have used 
Pitat's methanol/ethanol or May's monohydric alcohols of more than 3 carbons in 
Yazaki's disclosure instead of the ethylene glycol, since both reactions (Yazaki's and 
Pitat's) accomplish the same purpose of decomposing PET with a base metal and an 
alcohol and applicant admits that these alcohols are interchangeable. 



Examiner Information 

26. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Frances Tischler whose telephone number is (571)270- 
5458. The examiner can normally be reached on Monday-Friday 7:30AM - 5:00 PM; off 
every other Friday. 



Application/Control Number: 10/587,518 Page 9 

Art Unit: 4171 

27. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Larry Tarazano can be reached on 571-272-1515. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

28. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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